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Acclimation Behavior of Nitrifying Sudge Againg Trichloroethylene by
Membrane Bioreactor

DING Yuarrhong'?  XIONG Xiao-jing® HONG Huarsheng?
(1. Gollege of Environmental Sciences, Peking Univerdty , Beijing 100871, China;
2. Department of Environmental Science and Engineering, Xiamen Univerdty , Xiamen 361005, China)

Abgract : The inhibition characterigic of TCE and its cometalolic intermediate on nitrifying and heterotrophic bacteria was i nvedi-

gaed by a sriesd integrated and submerged Membrane Bioreactors. The results denondrated that the QOD remmovd dficiency
was on the trends of declination &ter TCE addition, but not efected srongy during the period of adding TCE. Due to susceptible
o dudge to the TCE inhihition at the begnning of TCE addition, the removd dficiency of amnmonium was declined sgnificantly.

However , when the nitrifying bacteria became acclaimed to the TCE inhibition , its activitieswould be resumed gradudly. In addi-

tion, dter the gop of TCE addition, the nitrifying dudge coud maintain its ahility of anti-inhibition of TCEfor a long period , and
the higher the concentration of TCE addition , the higher the ahility of anti-inhibition. But this ability would be declined gradudly
to disgppearance in the absence of TCE addition.

Key words: environmental eng neering ; nitrification; TCE(trichloroethylene) ; Membrane Bioreactor ; inhibition

(1

:2002- 09- 04
(20077023)
, 1970 ) )

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net


https://core.ac.uk/display/323930207?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

356

19

(XOCs)

21

31

TCE
, TCE

TCE

[41

TCE

pH )

,XOCs TCE

(2.02239866. 0) ,

, TCE

, , TCE

1
1.1
(
1, , a;
KUBOTA ,
0.303 mx0.212 m, 0. 1285 nt,
0.1 0.4um, 0.8 m*/ (n?-d) ;
: “HRT(
) 24 h;MLSS( ) 2.0 3.09
L ; GODwin ( ) >100 mg/L ;pH 5.2
7.5: 20 28 0. 065 m’/
(n?-d). ,
[FH
*_
i ¥ LY
[ - C A
5 N o o ool
° O <:)C)
g L 20 L 70 i[s ]!
PL,P2,P3— ( ) ;P4— ( )
A—

B— ( )
1
FHg.1 Sheme o integrated membrame bioreactors

M— ;BR—

1.2
, 300 600 my/L
) 500 myL  (NHs) 2 SOs,
50 my/ L MgSOs 100
mg/ L Cadl»- 2H,0 100 mg/ L NaHCO; 100 mg/ L NaCl
100 my'L KH,FO,
1.3
JMLSS 2

g/L1 1
100 mL
QODvin NH; *-N



5 TCE 357
, NH-N 20 mg/L TCE ,
) , ; 0.2 ng/L ,
0.2 my/L : 2 my/L TCE
(R) 2myL (R) 20mg/L (Rs) TCE, .
; QODmvn NHs; - N , TCE,
, TCE
; TCE, TCE ,
300 niL , OUR , 0.2 myL TCE
, : 2 mg/L TCE
1.4 ; 20 mg/L TCE
NH; *-N , : , TCE
HPB453 - : Q0D , , TCE
, ;pH NADH ;
PHB-1 0. 01 :DO Orion ,TCE AMO e
nodel-810 ‘MLSS . TCE,
SOUR( ) : :
: 300 L « ), :
BOD , 30 mn TCE ,
, : ; TCE, TCE
50 myL NHz- N ( ) BOD ,
; : DO ; TCE
, DO , DO ,
UR myQy/ (o TCE,
MLSS h) ; ( Nic- :
trobactor)  ATU( Nitroononas) |, 2.2 TCE QoD
, 3 TCE
[6,7]. , ’
,QODwin
2 100 ¢ —— D o b
95 i
2.1 TCE i Cf
85 P
2 , TCE % ol
2b g 78 B
;;' % 7(?404 0;09 04—-14 04:19 04:24
& 15
ﬂ 10 (2002 )
] 3 QOD
5 Fg.3 Trandent behavior of QOD renovad dficiency
%erso 04-04 04-09 0414
(2002 ) TCE ,
2

Fg.2 Trandent behavior of NH; *-N renova dficiency

75 % . TCE



358 19
, TCE TCE TCE
, TCE TCE
, , , TCE,
,  NADH ,
, , TCE
QODwin : , , TCE
TCE
, TCE
, QODwin 100 my/L , ,
, , , TCE
[9.10] , TCE , TCE
2.3 ,
4 5 , TCE TCE ,

, 2mg/L  TCE ; TCE ,TCE
20 my/L TCE , : TCE
2myL 20mg/L  TCE

, 20 mg/L TCE ( ), TCE
. , TCE : : TCE
TCE , ,
TCE ,
, TCE
E 2.4
& TCE ,KUBOTA
% ,
® .6
= 0009 0 e L L.e...
TCERREE/ mg/L) 50 0085~ " —rm * R
B4 TCERT B (L5 1AM (5H208) Se007s® WY B O Db B em e,

Fig.4 Transient behavior of sludge
tolerance at May,20

100

90

AR R %

80
L
70 ‘G“'---.,‘_
60 . . . O
0 5 10 15 20

TCEHE / (ma/L)

M5 TCEXIHHLTE SRR (5A30H)
Fig.5 Transient behavior of sludge
1olerance at May.30

8 ow-a -
]
ﬁo- 0065 w
X o0.00

g0'0045|I||l|||||\||||||t._|
02-14  03-12 0317  03-22  13-31

(2002 )
6

Hg.6 The change of dfluent flux during
the acclimation period

5%,
, r )



TCE 359

5
3
3.1 TCE
TCE
, ,TCE
: TCE
: TCE
, TCE
TCE
: TCE
, , TCE
: TCE ,
TCE
3.2
. BR(
) 1
XOCs( )

[1] <ainder KB, Qupta S K. Biodegradaion of trichloroethylenein a ro-

[2]

(3]

[4]

[5]

[6]

(8l

[9]

[10]

tating biologica contactor [J]. Wa Res, 2000, 34 (17) : 4207
4214.
LuCJ,Lee CM, ChungM S. The nparion o trichioroethylene
renova rates by methane and aronetic - utilizing microorgani ams[J] .
Wat S Tech, 1998, 38(7) :19 24.

YangL A, Chang Y F, Chou M S. Feashility of bioremediation of
trichloroethylene contaminated stes by nitrifying bacteria through
cometaboliam with amnonia[J]. J Hazardous Maeridsu, 1999,
(B69) : 111 126.

Yoichi N, Wataru N, Hji S, e al . Relaionship between gowth rate
o pherol utilizing bacteria and the toxic efect of metalolic intermedi-
aesd trichioroethylene (TCE) [J]. Wat Res, 1999, 33(4) :1085

1089.
Josph GL , GnaSS. The Hfect of organic carbon on the sequentia
reductive dehalogenation of tetrachlorethylene in Landill Leachates
[3]. Wat Res, 2000, 34(8) :2390 2396.
Marina | S, WmB A, Sen Z Y. Oxygen wptake rate inhibition with
PACTTM dudge[J]. J Hazardous Materids, 2000, (B73) :129
142.

. (OUR)
[J1. , 1999,19(3) : 225

229.
ChrisD C, Woo HJ, Robinon K G. Gometalolic biodegradation of
trichioroethylene (TCE) in the gas phase[J]. Wat i Tech, 1998,
37(8) : 97 104.

Huang X, Liu R, Qian Y. Behaviour of oluble microbid productsin
a membrane bioreactor[J]. Process Biochemigtry , 2000, (36) : 401

406.

Zhang B , Yamanoto K. Seaond change of microbid populaion and
activitiesin a building watdenater reuse sygem usng a membrane
separation activated dudge process[J]. Wat i Tech, 1996, 34

(5):9 302.

;2002

:32- 95 ,
, :0571 - 85107609



